SUMMARY The effect of temperature, time of storage, and presence of air bubbles in specimens for blood gas analysis was studied. The results show that air bubbles in a 10 % proportion are undesirable because of significant elevation in the Po2, and the storage of anaerobic blood samples at room temperature (250C) is acceptable when measurements are done within the first 20 minutes.
The presence of air bubbles in blood samples for blood gas analysis can cause significant error in such determinations.' 2Although the potential of sucherror has been recognised, the clinical significance is not clear since most of the available data have been obtained from theoretical and experimental models.1-4 In this study we have analysed the observable effects of air bubbles introduced into blood samples and the time-temperature effects of storage. The results of the study show some of the actual effects of air bubbles and storage on routine blood gas determination.
Material and methods
Blood samples were obtained from patients in the intensive care unit and coronary care unit of Milwaukee County Hospital by arterial puncture in a 6 ml disposable plastic syringe (Monoject (R)) containing a lead washer and approximately 0-2 ml of sodium heparin (1000 IU/ml). The volume of blood obtained was approximately 4-5 ml. Any entrapped air bubbles were removed immediately and the initial blood gas analysis was performed within 45 seconds using a Radiometer ABL-1 blood gas analyser. The syringes were sealed with a rubber cup and divided into three groups. In the first group an air bubble corresponding to 10% of the blood volume was introduced into the syringe, which was manually inverted 10 times and placed in ice (40C) for 15-20 minutes; then blood gases were measured. The second and third groups were kept anaerobically, one at 4VC and the other at room temperature (250C). Blood gases were determined at different intervals up to 120 minutes after the initial measurement. Comparative analysis of these results
Received for publication 22 February 1980 was then performed based on the difference observed between the initial result and subsequent results from each sample. The statistical significance of differences was determined with a paired t test and the comparison of differences in the precision of the respective method was used for clinical appraisal of the various treatments.
Results
Those samples exposed to an air bubble equivalent to 10% of the blood volume and kept at 40C for 20 minutes showed an increase in P02 ranging from 1-7 to 29 mmHg with a mean increase of 11 mmHg. The increase was statistically significant (P < 0 001) (Fig. 1) (Fig. 4) . Statistically significant changes (P < 0-05) were found for all storage beyond 15 minutes except Pco2 at 4°C and Po2 at 25°C, which gave no significant average changes after up to 2 hours of storage. The resolving power of statistics in these types of application exceeds the practical clinical application of the method; thus the clinical appraisal of storage is better considered relative to the respective method precision.
Discussion
The levels of Po2 after the exposure of blood samples to a 10% air bubble were significantly increased (P < 0-001) over control levels. This increase of about 11 mmHg is clinically significant and is about 2-5 times the precision (2 SD) for the Po2 method. These results are in agreement with the findings of Ishikawa et al.2 after gently shaking the specimen at 4°C, in contrast to their findings at room temperature after violent agitation. Our results demonstrate progressively increased changes in Po2 for respectively higher Po2 levels. This phenomenon agrees with the findings of others2 and probably results from the difference in haemoglobin saturation. We conclude that it is of great importance that the collection and handling of blood samples is done i n anaerobic conditions to obtain reliable Po2 values, and, secondly, that the measurement of pH, Pco2, and P02 must be done within 20 minutes of sample collection in order to ensure reliable results.
